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AN 2007:1199729 CAPLUS 
DN 148:55317 

TI Synthesis of cyclic bis ( 3 ' -5 ' ) -2 ' -deoxyguanylic/guanylic acid (c-dGpGp) 

and its biological activities to microbes 
AU Mano, Erina; Hyodo, Mamoru; Sato, Yumi; Ishihara, Yuka; Ohta, Michio; 

Hayakawa, Yoshihiro 

CS Graduate School of Information Science/Human Informatics and CREST of JST, 
Nagoya University, Furo-cho, Chikusa, Nagoya, 464-8601, Japan 

SO ChemMedChem (2007), 2(10), 1410-1413 
CODEN: CHEMGX; ISSN: 1860-7179 

PB Wiley-VCH Verlag GmbH & Co. KGaA 

DT Journal 

LA English 
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OS CASREACT 148:55317 

AB In this study, the authors describe a novel synthetic method for preparat 
cyclic bis (3 '-5 ' ) -2 ' -deoxyguanylic/guanylic acid (c-dGpGp). The effect o 
c-dGpGp on the biofilm formation and motility of several bacteria was 
examined C-diGMP promoted the motility of P. aeruginosa and V. 
parahemolyticus , but repressed the motility of S. typhimurium; on the 
other hand, c-dGpGp weakly repressed the motility of all of the bacteria. 
The conformational difference in c-dGpGp and c-diGMP may be one of the 
factors causing their different biol. properties. 

IT 960065-34-3P 960065-36-5P 

RL: RCT (Reactant); SPN (Synthetic preparation); PREP (Preparation); RACT 
(Reactant or reagent) 

(synthesis of cyclic bis-deoxyguanylic guanylic acid and its effect on 
motility of some bacteria) 

RN 960065-34-3 CAPLUS 

CN 3 '-Guanylic acid, 2 ' -deoxy-N- [ ( dimethy lar.-.ino : rr.e-r.y lene ] - , 2-cy anoethy 1 
2-propen-l-yl ester (CA INDEX NAME) 

Absolute stereochemistry. 
Double bond geometry unknown. 



Me2N' 




RN 960065-36-5 CAPLUS 

CN 3'-Guanylic acid, N- [ (dimethyl amino) methylene ] -2 ' -0- [(1,1- 

dimethylethyl) dimethylsilyl] -P-2-propen-l-ylguanylyl- (3 1 ->5 1 ) -N- 

[ (dimethylamino)methylene] -, 3 ' - ( 2-cyanoethy 1 ) 3 '- (2-propen-l-yl) ester 

(CA INDEX NAME) 

Absolute stereochemistry. 
Double bond geometry unknown. 
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RE.CNT 22 



COPYRIGHT 2009 ACS ( 



Nagoya University, Chikusa 
Tetrahedron (2006), 62(13) 
CODEN: TETRAB; ISSN: 0040- 
Elsevier B.V. 



English 

CASREACT 144:450867 
This paper reports t 
(c-di-GMP) analogs, 
(c-GpGps), cyclic bi 
bis (3 '-5 ' ) guanylic/i: 
be important, both i 
in designing and ere 



:ion Science/Humar 
Nagoya, 464-860] 
3089-3094 



: and CREST JST, 



: synthesis of cyclic bis ( 3 ' -5 ' ) diguanylic acid 
icluding the monophosphorothioic acid of c-di-GMP 
3 '-5 ' ) guanylic/adenylic acid (c-GpAp) , and cyclic 
sinic acid (c-GpIp) . These compds. are expected to 
elucidating the mechanism of bioactive c-di-GMP and 
ing new bioactive c-di-GMP-related artificial 



827602-96-0 885370-28-5 
RL: RCT (Reactant); RACT 
(synthesis of cyclic b: 

827602-96-0 CAPUTS 
3'-Guanylic acid, 2'-0-[(: 
[ (dimethylamino)methylene; 
INDEX NAME) 



lalogs including t 




885370-28-5 CAPLUS 
3'-Inosinic acid, 5 
dimethylethyl) dimet 



;bis ( 4-methoxyphenyl) phenylmethyl] -2 ' -O- [(1,1- 
.lyl] -6-0- [2- (4-nitrophenyl) ethoxy] -, 2-cyanoethyl 
(CA INDEX NAME) 
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0 



RN 885370-26-3 CAPLUS 

CN 3'-Guanylic acid, P- ( 2-cyanoethyl ) -2 ' -O- [ ( 1 , 1-dimethylethyl ) dimethylsilyl ] 
N- (phenoxy acetyl) adenylyl- (3 ' -»5 ' ! — N— [ ( dimethyl arr.ir.o : "ethylene ] -2 ' -0- 
[ (1, 1-dimethylethyl! dimethylsilyl] -, 2-cyanoer.hyl 2-propenyl esrer (9CI) 
(CA INDEX NAME) 

Double bond geometry unknown. 
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RN 885370-29-6 CAPLUS 

CN 3'-Guanylic acid, P- ( 2-cyanoethyl ) -2 ' -O- [( 1 , 1-dimethylethyl ) dimethylsilyl ] 
6-0- [2- (4-nitrophenyl) ethyl] inosinylyl- ( 3 ' ->5 ' ) — N— 

[ ( dimethyl ami n o ) methylene] -2 ' -0- [ ( 1 , 1-dimethylethyl) dimethylsilyl] -, 
2-cyanoethyl 2-propenyl ester (9CI) (CA INDEX NAME) 

Absolute stereochemistry. 
Double bond geometry unknown. 
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RE . CNT 2 7 



PCT Int. Appl., 

CODEN: PIXXD2 
Patent 



f cyclic dinucleotide 



WO 2005005450 



KIND DATE 



APPLICATION NO. 



WO 2004-JP7000 



AL, AM, AT, AU, AZ , BA, BB, BG, 



CR, CU, CZ, DE, DK, DM, 

GM, HR, HU, ID, IL, IN, 

LS, LT, LU, LV, MA, MD, 

OM, PG, PH, PL, PT, RO, 



EC, EE, EG. 



GM, KE, LS, MW, MZ , NA, 



KZ, MD, RU, TJ, TM, AT, BE, BG, CH, 



Al 20060412 EP 2004-733482 2( 
CH, DE, DK, ES, FR, GB, GR, IT, LI, LU, NL, SE, 
FI, RO, CY, TR, BG, CZ, EE, HU, PL, SK 
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WO 2004-JP7000 W 20040517 

OS MARPAT 142:156269 
GI 



' STRUCTURE DIAGRAM TOO LARGE FIR DISPLAY - AVAILABLE VLA OFFLINE PRINT * 

vB A compound :v resermyi \ ■ ■ :. ■ . ■ wherein R2, R3 = H, halo, 

OMe, 2-methoxyethoxy, HO; B2, B3 = a nucleic acid base) or a salt thereof 
can be synthesized from ;nted by the general formula (II) 

(wherein Rl = H, halo, OMe, 2-methoxyethoxy, HO substituted by a 
hydroxy-protecting group; Bl = an optionally protected nucleic acid base) . 
Cyclic bis (3 ' ->5 ' ! dinucleotide I is useful as an anticancer agent 

(no data) . Thus, N2- ( allyloxycarbonyl ) -06-allyl-2 ' -O- ( tert- 
butyldimethylsilyl ) -5 ' -0- (4,4' -dimethoxy tr ity 1 ) guanos ine 3 ' -O- (allyl 
N, N-diisopro} \ If 1 s. ii llite) (III) was condensed with 2-cyanoethanol in 
the presence of imidazolium perchlorate and mol . sieve 3A in MeCN followed 

dichloroacetic acid in CH2C12 for deprotection of 4, 4 ' -dimethoxytrityl 

group gave guanosine phosphate triester (IV; (R = CH2CH2CN) which was 

similarly coupled with III to give dinucleotide IV (R = Q) . IV (R = Q) 

was stirred with a mixture of 23% aqueous NH3 and lie 1H at room temperature for ; 

time concentrated under reduced pressure, dissolved in THF, treated with 
N methylimidazole and triisopropylbenzenesulf onyl chloride, and stirred at 
room temperature for 20 h to give protected cyclic dinucleotide (V) which was 
deprotected by treatment with Ph3P, n-butylamine, formic acid, and 
Pd2 [ (C6H4CH : CH) 2C0] 3 . CHC13 in THF at room temperature for 10 min and then with 
Et3N . 3HF complex at room temperature for 12 h to give cyclic diguanylate I (B2 = 
B3 = guanine residue) . 
:T 609343-79-5P 609343-80-8P 827602-96-0P 
827602-97-1P 

RL: RCT (Reactant); SPN (Synthetic preparation); PREP (Preparation); RACT 
(Reactant or reagent) 

(method of synthesizing anticancer cyclic dinucleotide and 
intermediates thereof) 
IN 609343-79-5 CAPLUS 

:N 3'-Guanylic acid, 2 ' -0- [ ( 1 , 1-dimethylethyl ) dimethylsilyl ] -6-0-2-propenyl-N- 
[ (2-propenyloxy) carbonyl] -, 2-cyanoethyl 2-propenyl ester (9CI) (CA INDEX 
NAME) 




RN 609343-80-8 CAPLUS 

CN 3'-Guanylic acid, 2 ' -0- [( 1 , 1-dimethylethyl ) dimethylsilyl] -P-2-propenyl-6-0- 
2-propenyl-N- [ (2-propenyloxy . raroonyl] guanylyl- (3 ' ->5 ' ) -2 '-0- [(1,1- 
dimethylethyl ) dimethylsilyl] -6 -O-2-pr openyl-N- [ (2-propenyloxy) carbonyl] -, 
2-cyanoethyl 2-propenyl ester (9CI) (CA INDEX NAME) 



Absolute stereochemistry . 




Absolute stereochemistry. 
Double bond geometry unknown. 
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ANSWER 4 OF 6 CAPLUS COPYRIGHT 2009 ACS on STN 
2004:1038011 CAPLUS 
142 : 156254 

An improved method for synthesizing cyclic bis ( 3 ' -5 ' ) diguanylic acid 
(c-di-GMP) 

Hyodo, Mamoru; Hayakawa, Yoshihiro 

Graduate School of Information Science/Human Informatics and CREST JST, 
Nagoya University, Nagoya, 464-8601, Japan 

Bulletin of the Chemical Society of Japan (2004), 77(11), 2089-2093 

CODEN: BCSJA8; ISSN: 0009-2673 

Chemical Society of Japan 

Journal 

English 

CASREACT 142:156254 

This paper describes a new method for synthesizing biol. important cyclic 
bis (3 '-5 ') diguanylic acid (c-di-GMP) in a higher yield than that 
previously reported to be available by our synthetic method. In the new 

previously reported synthesis, are employed as main strategies to obtain 
an increase in product yield. One is the use of di-tert-butylsilanediyl 
protection for 3'- and 5 '-hydroxy groups of guanosine; this method allows 
regioselective production of a 2 ' -O- (tert-butyldimethylsilyl ) guanosine der: 
that is a key intermediate for the synthesis. The other is the use of a 
dimethylf ormamidine group as a protector for the 2-NH2 function of the 
guanine base, which can be easily introduced and results in an excellent 
yield. 

827602-96-0P 830330-55-7P 

RL: RCI (Reactant) ; SPN (Synthetic preparation); PREP (Preparation); RACI 
(Reactant or reagent 

(preparation of cyclic bis ( 3 ' -5 ') diguanylic acid using 
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RN 827602-96-0 CAPLUS 

CN 3'-Guanylic acid, 2 ' -0- [ ( 1 , 1-dimethylethyl ) dimethyl silyl] — N— 

[ (dimethylamino! methylene] -, 2-cyanoethyl 2-propenyl ester (9CI) (CA 

INDEX NAME) 



II 



RN 830330-55-7 CAPLUS 

CN 3'-Guanylic acid, P- ( 2-cyanoethyl ) -N- [ (dimethylamino ) methylene] -2 ' - 
dimethylethyl) dimethylsilyl] guanylyl- (3' ->5 ' ) — N— 

[ ( dimethylamino) methylene] -2 '-0-[ (1, 1-dimethylethyl ) dimethylsilyl ] - 
2-cyanoethyl 2-propenyl ester (9CI) (CA INDEX NAME) 
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^N / NMe2 



latics, Nagoya University, Nagoya, 464- 

Nueleic Acids Research Supplement (2003), 3 (3rd International Symposi 
Nucleic Acids Chemistry [and] 30th Symposium on ] 
Japan, 2003), 103-104 
CODEN: NARSCE 
Oxford University Press 
Journal 
English 

A symposium. We developed a novel synthesis of ] 
bis ( 3 ' ->5 ' ) diguanylic acid (cGpGp). The present : 
two strategies different from those employed in an existing synthesis. 
They are the ] the preparation of a 

guany Ly ] ( 3 ' <5 ' ! guanylic acid intermediate and allyl protection for 
guanine bases and i titer-nucleotide linkages. These distinctive strategies 
have allowed the new synthesis to provide one career compound in a higher 
yield than that of the existing synthesis. 
609343-79-5P 609343-80-8P 

Rl: RCT (Reactant) ; SPN (Synthetic preparation); PREP (Preparation); RACT 
(Reactant or reagent) 

(synthesis of cyclic bis (3 '->5 ') diguanylic acid via 

phosphoramidite method and allyl protection for guanine bases and 
internuoleotide Linkages ! 
609343-79-5 CAPLUS 

3 ' -Guanylic acid, 2 1 -0- [ (1, 1-dimethylethyl) dimethyls i lyl ] -6-0-2-propenyl-N- 
[ (2-propenyloxy) carbonyl] -, 2-cyanoethyl 2-propenyl ester (9CI) (CA INDEX 
NAME) 

)lute stereochemistry. 




RN 609343-80-8 CAP1US 

CN 3'-Guanylic acid, 2 ' -0- [( 1 , 1-dimethylethyl ) dimethylsilyl ] -P-2-propenyl-6-0- 
2-propeny I - N- [ (2-propenyloxy) carbonyl] guany lyl- (3 ' -»5 ' ) -2 ' -O- [(1,1- 
dimethylethyl ! dimethylsilyl] -6 -O-2-pr openy 1-N- [ ( 2-pr oper.y loxy ) carbonyl] -, 
2-cyanoethyl 2-propenyl ester (9CI) (CA INDEX NAME) 

Absolute stereochemistry . 
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ANSWER 6 OF 6 CAPLUS COPYRIGHT 2009 ACS on STN 

2003:598480 CAPLUS 

139:292443 

A facile synthesis of cyclic bis (3 '->5 ' ) diguanylic 
_ro; Nagata, Reiko; Hirata, Akiyo; 



Kawai, Rie 

Laboratory of Bioorganic CI 
Nagoya (Jnj vet:;; Lty, Nagoya, 
Tetrahedron (2003), 59(34), 
CODEN : TETRAB; ISSN : 0040-4 



:mistry, Graduate 
164-8601, Japan 



English 

CASREACT 139:292443 
This paper describes 
bis ( 3 ' ->5 ' ) diguanylic 



new method foi 
cid (cGpGp) in 
method. In tt 



in product y: 
a key synt 



hi; Hyodo, Mamoru; 

1 of Human Informatics, 



. important cyclic 
i that of 
le following two 
are employed as 



itermedi; 
:thod allowed 



i of t 



> gui 



llyloxyc; 
protectors 



allyli 

Jtected cGpGp precursor was ; 
step and under milder condit 



■ iiphenylacetyl 
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and o-chlorophenyl groups as protectors for two guanine bases and two 
internucleotide bonds, resp., whose full removal requires two different 
procedures including rather harsh basic treatment. As a result, tech. 

reduced. 

IT 609343-79-5P 609343-80-8P 

RL : RCT (Reactant); SPN .Synthetic preparation); PREP (Preparation); RACT 
(Rea tant or reagent) 

(preparation of cyclic diguanylic acid dinucleotides using allyloxycarbonyl 
and allyl protecting groups) 
RN 609343-79-5 CAPLUS 

CN 3'-Guanylic acid, 2 ' -0- [( 1 , 1-dimethylethyl ) dimethylsilyl] -6-0-2-propenyl-N- 
[ (2-propenyloxy) carbonyl] -, 2-cyanoethyl 2-propenyl ester (9CI) (CA INDEX 
NAME) 

Absolute stereochemi s t ry . 




RN 609343-80-8 CAPLUS 

CN 3'-Guanylic acid, 2 ' -0- [( 1 , 1-dimethylethyl ) dimethylsilyl ] -P-2-propenyl-6-0- 
2-propenyl-N- [ (2-propenyloxy) carbonyl] guanylyl- (3 1 ->5 1 ) -2 1 -0- [(1,1- 
dimethylethyl ) dimethylsilyl] -6-0-2-propenyl-N- [ (2-propenyloxy) carbonyl] -, 
2-cyanoethyl 2-propenyl ester (9CI) (CA INDEX NAME) 

Absolute stereochemistry. 
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